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EXUVWV ,Q IDFW K\GUDXOLFPRGHOOLQJ FRQVLGHULQJ OHDNDJHV LV KHUH DLPHG DW SODQQLQJ WKH UHGXFWLRQ RIZDWHU ORVVHV
WKRXJKWSLSH UHSODFHPHQWVSUHVVXUH UHGXFWLRQDQGRSWLPDOSXPSVFKHGXOLQJ7KHSXUSRVHRIEDFNJURXQG OHDNDJH
8   O. Giustolisi et al. /  Procedia Engineering  89 ( 2014 )  4 – 12 










  L MOHDNVN N PHDQ N N
3 3G 3 /
D
E § · ¨ ¸© ¹
  
DQG IRU PRGHOOLQJ SXUSRVH VXFK EDFNJURXQG OHDNDJH RXWIORZ DORQJ WKH NWK SLSH LV FRQFHQWUDWHG DW WZR ZDWHU
ZLWKGUDZDOSRLQWVDWWKHHQGQRGHVXVLQJWKHFRHIILFLHQWò
   
L M L M L MOHDNV OHDNV N N
L M
3 3 3 3 3 3/G G




EN/ LH LW LVDVVXPHGDEXUVWPRGHOVXUURJDWLQJWKHEDFNJURXQGOHDNDJHPRGHODQGWKHRXWIORZLVFRPSXWHGDV
IROORZV
                L MOHDNV OHDNV OHDNVN N N NL L L M M M N L M N N
3 3/ /G 3 3 G 3 3 G 3 3 /
DD
DDE E E      
7KLVZURQJDVVXPSWLRQJHQHUDWHVDPRGHOOLQJHUURUWKDWLVXQSUHGLFWDEOHEHLQJWKHGLIIHUHQFHEHWZHHQGLOHDNVRI(T
DQG(TDIXQFWLRQRIDVVHWDQGK\GUDXOLFSDUDPHWHUV
        L ML MN N N N N N L M3 33 3/ / I / 3 3
DDD






§ ·  ¨ ¸© ¹
  
L MOHDNV OHDNV OHDNVN N
L L M
OHDNV OHDNVN N N N
L L M M
3 3/G G G





WKH EDFNJURXQG OHDNDJHV SUHGLFWLRQ FRQVLGHULQJ WKH VLQJOH SLSH LV DOUHDG\ GLIIHUHQWZKLOH IRUD  WKH SUHGLFWLRQ
EHFRPHVGLIIHUHQWEHFDXVHRIWKHGLVVLPLODUGHPDQGDQGSUHVVXUHGLVWULEXWLRQLQWKHQHWZRUN














































+RN>P@ UN>IFN@ FN>@ KN>@ &>¼\U@
    
    
    
    






































SDUDOOHO WRH[LVWLQJRQHVDUHFRQWUROOHGE\ WKH VDPH WDQN VR WKH\VZLWFKRQRII WRJHWKHU7KHFRQWUROV QHHG WREH
GHVLJQHGDOVRIRUH[LVWLQJSXPSV,WLVQRWSRVVLEOHWRLQVWDOOWLPHFRQWUROOHGSXPSV3XPSFRQWUROOHUE\3/&DUHQRW
DOORZHG VLQFH WKH\ZRXOG UHTXLUH UHDO WLPH SUHGLFWLRQ RI GHPDQG ZKLFKZDV QRW FRPPLVVLRQHG E\ WKH&7RZQ
PXQLFLSDOLW\
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